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ABSTRAK 
Tujuan dari penelitian ini adalah untuk mengetahui kinerja tenaga dan torsi pada 
mesin untuk menguji knalpot standar dan balap knalpot balap. Pada pengujian ini 
menggunakan roda motor Honda Tiger 2000 raft 2005. Pengujian kinerja mesin 
dilakukan dengan menggunakan Dynojet 250i. Pengujian dilakukan secara 
bergantian untuk setiap knalpot agar mendapatkan perbandingan kinerja daya dan 
torsi maksimum. 
Hasil penelitian menunjukkan bahwa penggunaan knalpot balap menghasilkan 
kinerja yang lebih baik, yaitu performa maksimum yang lebih lama dan kinerja 
torsi maksimum yang lebih besar, dibandingkan dengan penggunaan knalpot 
standar. Knalpot balap menghasilkan tenaga maksimum 17,08 hp dan torsi 
maksimum 11,35 kaki-lbs (15,38 Nm), sedangkan knalpot standar menghasilkan 
tenaga maksimum 17,00 hp dan torsi maksimum 11,35 kaki-lbs (15,38 Nm). 
 




The purpose of this study is to determine the performance of power and 
torque on the engine to test the standard exhaust and racing exhaust racing. In this 
test using Honda Tiger 2000 motorcycle object raft 2005. Testing engine 
performance is done by using Dynojet 250i. The test is performed alternately for 
each exhaust in order to obtain the maximum performance comparison of power 
and torque. 
The results show that the use of racing exhaust produces better 
performance, that is longer maximum performance and greater maximum torque 
performance, compared to standard exhaust usage. The racing exhaust generates 
an optimum power of 17.08 hp and an maximum torque of 11.35 ft-lbs (15.38 
Nm), while the standard exhaust generates an maximum power of 17.00 hp and an 
optimum torque of 11.35 ft-lbs (15.38 Nm). 
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1. BACKGROUND 
 There are many parameters that can increase engine power such as 
increasing the maximum volumetric and thermal efficiency of the engine, or by 
changing the exhaust system on the machine. Important variables that can 
improve engine performance, are the performance of the gas flow through the 
engine, and the flow rate gas flow coefficient in the engine (Blair, 1999). 
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 Energy generated from the combustion process that occurs there are three 
main components needed in the combustion process of air, fuel, and heat. Of the 
three main components of combustion will produce the rest of the combustion of 
exhaust gases, where the residual gas brings heat energy from the rest of the 
combustion in the vehicle. The design quality of a disposal system requires an 
understanding of its contribution to both the engine's overall power output and 
noise attenuation (Blair, 2009). To support optimal results on performance / 
performance of the engine, the exhaust or called exhaust system is one of the vital 
parts of a motorcycle.  
 
1.1 Objective of Study 
The purpose of this research is to determine the comparison of power performance 
and torque obtained between the use of a standard exhaust with racing muffler on 
a standard four-step motorized vehicle. 
 
1.2 LITERATURE REVIEW 
 Abdul Muiz (2013), Conducting test of variable length of exhaust pipe 
aimed to improve power performance and torque of machine. This experiment 
was conducted with a 15kW Eddy Current Dynamometer. With two different 
length of exhaust pipe to be tested that is 570mm and 1140mm. Experiments were 
obtained with graphs of parameters on power and torque tests based on engine 
speed, and obtained on the 570mm exhaust test chart resulted in improved torque 
graphs and power charts better than the 1140mm exhaust. In its conclusion, the 
best exhaust to improve GT128 engine performance is the 570mm exhaust. 
 Sandra Yance (2009), conducted a test of four-stroke motor vehicle with a 
model of silencer exhaust racing different. Based on the research, the best fuel 
consumption test using exhaust racing model with a large silencer consumption 
(48 ml), while acceleration testing 0-100 km / h without displacement gears using 
racing exhaust silencer short model that is (22.29 sec). In the best top speed test 
using the exhaust racing large silencer model that is (118.67 km / h) on lap (9621 
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rpm). In testing the noise level on the racing exhaust produces a sound level (110 
dB). 
 Rendi Norian (1998), conducted a test with the method of lowering the 
temperature of the exhaust gas, the test is done using injection system. The 
experiment uses a gasoline engine with a capacity of 500 cc that has 4 cylinders 
by using an injection system that is sprayed into the exhaust pipe header using 
water fluid. The results obtained can improve the performance of a special motor 
torque, the increase in torque obtained reaches 24% of the peak torque achieved at 
a lower round of 8150 rpm, and down to 1500 rpm. 
1.3 BASIC THEORY 
 The exhaust is part of the vehicle system that is useful for disposing of 
combustion residue on the internal combustion engine. In Motorcycle exhaust 
motors have several Components, motor exhaust consists of one drain pipe with 
main components are Exhaust Header, Resonator, and Silencer. 
1.3.1 Exhaust Header Pipe 
 Header Exhaust is the part that connects between the cylinder with all 
parts of the exhaust for exhaust gas leftover combustion. Parts of this exhaust 
header that is connected directly to the machine. This exhaust header will adjust to 
the number of cylinders on the motor (one fruit on a motor generally), on the bias 
car found more than one, because more car cylinders. 
1.3.2 Exhaust Length Pipe 
 The length of the exhaust will help improve engine power performance 
around the maximum torque point. Increasing the length of the exhaust pipe will 
provide maximum power performance at low engine speeds, and on shorter pipes 
will provide maximum power performance at longer engine speeds. 
L =  
850 ×𝐸𝐷
𝑟𝑝𝑚
− 3 ………………………………...........…… (1) 
ED = 180˚ +  𝐸𝑉𝑂………………………………………… (2) 
Where: 
L = Length Exhaust (Inch) 
Rpm = Engine Rotation 
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ED = Exhaust Duration (Degree) 
EVO = Bottom Dead Center (BDC) / Exhaust Valve Open (Angle) 
From the above equation it can be seen that the bigger the open valve open 
(exhaust valve open) before the dead point down, the longer the exhaust neck. 
And the higher the rpm position at maximum power, the shorter the exhaust neck. 
1.3.3 Exhaust Diameter Pipe 
 Then the increase in diameter of the pipe will affect the engine speed 
and power increases higher. This is because the pipe enlargement will produce a 
vacuum that serves as a fuel + air mixture to get faster into the cylinder. And this 
can take place if supported by the appropriate "overlapping" camshaft 



















 × 2.1 …...……………………...…… (3) 
Where: 
Din = Diameter in the Exhaust (Inch) 
L = Exhaust Length (Inch) 
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CC = Cylinder Volume (cc) 
1.3.4 Resonator 
 Resonator is the middle tube before the muffler. The resonator is placed 
behind the collector (header pipe). The size of the resonator will determine the 
effect on engine power and exhaust sound. "The main function of the resonator is 









Figure 2. Resonator Exhaust 
1.3.5 Silencer  
 The exhaust silencer part is usually at the end of the exhaust, its function is 
almost the same as the resonator that minimizes the noise of the motor engine. In 
a two-wheeled motor vehicle, usually silencers also contain filters that serve as a 
resonator, whereas in four-wheeled vehicles usually resonators are in the back of 













1.3.6 Exhaust Megaphone 
Diffusers Exhaust (also referred to as Megaphone), is sometimes used for high 
engine performance on four-stroke engines (Blair, 1999). The advantages of 
megaphone exhaust are evaluated for modeling machines that want to optimize 
Power from 6,000 to 10,000 rpm.  
A smooth widening (tapered), following the shape of a cone, will result in a 
negative pressure (negative pressure) backlash. This effect will cause the exhaust 
suction power to the exhaust gas that has not got out of the cylinder. This incident 
will be very effective at high rpm where the ex-valve open time (exhaust) 









Figure 4: Exhaust Megaphone Angle 
 
ML =  
𝐼𝐷4−𝐼𝐷 ×𝐶𝑜𝑡 𝐴
2
  …………………………………………. (4) 
Where: 
ML = Megaphone Length  
ID4 = Megaphone Diameter 
ID = Primary Diameter of the Pipe 







2. METHODOLOGY OF PROJECT 






















Figure 5 : Flow Chart Project 
 
2.2 Materials Research 
1. Motorcycle Type: Honda Tiger 2000 
2. Exhaust Type 1: Exhaust Standard AHM 








Figure 6. Exhaust Standard AHM 
 
Dimension:  
2.3 Header Pipe 
I. Header Pipe Length 1: 58 cm 
II. Header Pipe Length 2: 37 cm 
III. Header Pipe Diameter 1 in: 2.8 cm 
IV. Header Pipe Diameter 1 out: 3.5 cm 
V. Header Pipe Diameter 2 in: 4 cm 
VI. Header Pipe Diameter 2 out: 4.8 cm 
2.4 Silencer 
I. Silencer length: 40 cm 
II. Silencer diameter in: 2.4 cm 







Figure 7. Exhaust Racing HRC 
Dimension: 
2.5 Header Pipe  
I. Header Pipe Length 1: 60 cm 
II. Header Pipe Length 2: 20 cm 
III. Header Pipe Length 3: 25 cm 
IV. Header Pipe Diameter 1: 3.3 cm 
V. Header Pipe Diameter 2: 3.8 cm 
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VI. Header Pipe Diameter 3: 4.3 cm 
2.6 Silencer 
I. Silencer Length: 20 cm 
II. Silencer Diameter in: 4.5 cm 
III. Silencer Diameter out: 8.3 cm 
2.7 Research Tool 
Research tool that will be used is: 
2.7.1 Dynojet type: Dynojet 250i Performance Evaluation. 
2.8  Research Step 
The planned steps start from preparing materials and tools for making 
specimens. Materials such as: Honda Tiger 2000 and Exhaust vehicles that will be 
tested on the vehicle that is Exhaust standard AHM and HRC Exhaust Racing. 
Then do the installation of standard exhaust on the vehicle. Next tested the 
Dynojet test kits, performed by Dynojet engineers for 3x run test and extracted the 
most accurate data from the three run test comparisons. 
Next remove the standard exhaust from the vehicle and install the next test 
material that is exhaust racing. Next tested the Dynojet test kits, performed by 
Dynojet technicians for 3x run test and extracted the most accurate data from the 
three run test comparisons. Then retrieve data from all Dynojet testing and do data 
comparison. 
 
3. RESULT AND ANALYSIS 
After the test, showed a significant result on the Dynojet run test performed on 
both specimens of the exhaust. 
Table Result 1. Performance Evaluation of Exhaust 
Type Exhaust 
Engine Speed (RPM x 1000) 








(15.38 N m) 
92.59 F 
(33.66 C) 








(15.53 N m) 
92.33 F 
(33.51 C) 



















Figure 8. Comparison Performance of Exhaust 
Figure 8 above shows a comparison of performance racing exhaust racing 
performance with a standard muffler. On Power relation to Engine Speed Rotation 
and relationship between Torque with Engine Speed Rotation. 
From the power chart shows that the amount of power will increase in 
proportion to the increase of engine speed. At 5000 rpm engine speed, the power 
generated racing exhaust is 10 hp, while the power generated standard exhaust is 
8.5 hp. The engine performance increases to reach the optimum peak, the standard 
muffler reaches the maximum peak at 8000 rpm engine speed with 17.00 hp 
power, while the performance graph of racing exhaust power is longer until it 
reaches peak maximum at 9000 rpm engine speed and produces 17.08 hp power. 
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Seen power performance on the standard muffler began to decline at 9000 rpm 
engine speed, while the power performance on the racing muffler decreased at 
10000 rpm engine speed. Decreased performance on the standard exhaust is 
allegedly more stable and the racing exhaust is allegedly more aggressive. From 
the above comparison graph, it can be seen that the racing exhaust still produce 
better power in comparison with the standard exhaust. 
From the graph relation between Torque to Engine Speed Rotation shows 
that the use of standard exhaust produces lower torque compared with the results 
of torque use on racing muffler. In the 5000 rpm torque engine rpm generated on 
the racing muffler is larger than the standard exhaust, racing exhaust generates a 
torque of 10.5 ft-lbs (14.23 Nm) while the standard exhaust produces a torque of 9 
ft-lbs (12.20 Nm). Performance on both specimens increased to an maximum peak 
at 7000 rpm engine speed, and on the standard exhaust produced an maximum 
torque of 11.35 ft-lbs (14.23 Nm) while the racing exhaust produced an maximum 
torque of 11.46 ft-lbs (14.23 Nm). At the engine speed of 8000 rpm performance 
on each of the exhaust decreased, but at 9000 rpm engine speed rpm exhaust 
racing rendering performance torque 10 ft-lbs (13.55 Nm) higher than the 
standard exhaust that produces toque performance 9 ft-lbs (12.20 Nm) is lower, 
until the engine speed of 1000 rpm allegedly the performance of racing exhaust 
torque decreased more aggressive compared with the performance of the standard 
exhaust torque that decreased more stable. 
 
4. CONCLUSION AND SUGGESTION 
4.1 Conclusion 
4.1.1 The dimensional design of the exhaust has a major effect on the 
maximum and responsive performance of the working machine, where 
the effect of performance is on the pipe header length, header pipe 
diameter, header pipe enlargement, and also the working system on the 
silencer. 
4.1.2 The experimental results on the standard exhaust produce the maximum 
peak power of 17.00 hp and the maximum torque of 11.35 ft-lbs (15.38 
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Nm). Where the dimension of the standard exhaust has a smaller 
diameter with 2 times diameter magnification and the length of the pipe 
header is shorter 5 cm. The silencer system of the standard exhaust also 
has a larger retaining level, since the standard exhaust silencer system 
itself has the purpose of holding and filtering the flue gas which has a 
chemical gas hazard not to carry out, and withstand the working sound 
of the engine in order not to interfere with human hearing. 
4.1.3 The experimental results on the racing muffler produce the maximum 
peak power of 17.08 hp and the maximum torque of 11.46 ft-lbs (15.53 
Nm). Where the dimension exhaust racing has a larger diameter with 3 
times diameter magnification and longer pipe header length. The 
silencer system from the racing exhaust has a better level of exhaust in 
comparison with the standard exhaust, but in the racing exhaust silencer 
system is less able to filter out the chemical gas out of the engine and 
the louder sound levels that can interfere with human hearing 
 
4.2 Suggestion 
From experiments that have been done by researchers, there are some things that 
need to be well understood to conduct an exhaust experiment. Suggestions for the 
next best experiment are: 
4.2.1 For further experiments it is advisable to perform comparative tests on 
fuel consumption in racing exhaust and standard exhaust. 
4.2.2 Further tests on the comparison of noise / acoustic system levels in 
racing exhaust and standard exhaust. 
4.2.3 Exhaust emission test aimed to see the level of environmental hazard on 
racing exhaust and exhaust standard. 
4.2.4 Studies that have relevance to this subject are better proposed in the 
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